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$\pi P=\pi$ $\Omega$ $\pi$
# $P$
1. $x,$ $y\in\Omega$





















$\tau(\epsilon):=\min\{t|\forall t’\geq t, d_{TV}( , \pi)\leq\epsilon\}$
2.3 Bases-cobases
$E$ $\mathcal{F}\subseteq 2^{E}$ 3
$E$ $\mathcal{F}$ $(E, \mathcal{F})$
1. $\emptyset\in \mathcal{F}$
2. $F_{1}\subseteq F_{2}\in \mathcal{F}\Rightarrow F_{1}\in \mathcal{F}$
(2) $\forall x,$ $y\in\Omega,$ $\pi(x)P(x, y)=\pi(y)P(y, x)$




3. $F_{1},$ $F_{2}\in F,$ $|F_{1}|<|F_{2}|\Rightarrow\exists e\in F_{2}\backslash F_{1}$ :
$F_{1}\cup\{e\}\in \mathcal{F}$





$M$ $B$ $E\backslash B$ $M$
$(B, B’)$ $M$ bases-cobases
2.4










$G=(V, E)$ $E$ $r$
$G$ $r$











$G=(V, E)$ $|V|=n,$ $|E|=m$
$\Omega=\{F\subseteq E|F$ $, |F|=n-2\}$
$M$ $X\in\Omega$
1. $e\in X$ $f\in E$
:
2. $Y=(X\backslash \{e\})\cup\{f\}$












$H=(V, X\cup Y)/(X\cap Y)$ $H$










$Y\cup A$ $A\subset E\backslash (X\cup Y)$
$\sum_{p\in P_{XY}}f_{XY}^{A}(p)=1$ $f_{XY}^{A}$ :
$\mathcal{P}_{XY}arrow\Re_{0}^{+}$ $f_{XY}(p)=f_{XY}^{\emptyset}(p)$
$H_{A}=(V, X\cup Y)/((X\cap Y)\cup A)$ $H_{A}$
$H$ $A$
$H_{A}$ $X\backslash Y$ $Y\backslash X$
$X\cup A$ $Y\cup A$
$A\subset E\backslash (X\cup Y)$ $f_{XY}^{A}$
$H_{A}$ $X\backslash Y$ $Y\backslash X$
$A$ $f_{XY}^{A}$
$\ell$ $f_{XY}^{A}$ $\ell=1$
$P(X, Y)>0$ $X$ $Y$
$p=(B_{i})_{0\leq i\leq 1}$ ( $B_{0}=X,$
$B_{1}=Y)$ $f_{XY}^{A}(p)=1$
$p’\in \mathcal{P}_{XY}\backslash p$ $f_{XY}^{A}(p’)=0$
$\frac{1}{2}|X\oplus Y|<P$ $X\cup A$ $Y\cup A$




$v\in D$ (1), (2)
$X’,$ $Y’\in\Omega$ $A’\subset E$ $(X\prime, Y’, A’)$
$S$
(1) $\frac{1}{2}|X’\oplus Y’|=P-1$
(2) $X’\cup(A\cup A’),$ $Y’\cup(A\cup A’)$
$(X\prime, Y’, A’)\in$ s




$v\in D$ $X’,$ $Y’\in\Omega$ $A’\subset E$
$S$ $\mathcal{P}_{X’Y’}$ $\mathcal{P}_{XY}$
$\neq$ . $v$ $C_{v}$
$X$ $Y$ $n-2$
$d_{\min}<4$ $d_{\min}=1,2,3$
Casel. $d_{\min}=1$ $C$ $=\{a\}$
$a\in X$ $C=\{d\in$
$Y|X\cup\{d\}$ ( ) $\}$
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$d\in C$ $X_{v}^{d}=(X\backslash \{a\})\cup\{d\},$ $Y_{v}^{d}=Y$
$\frac{1}{2}|X_{v}^{d}\oplus Y_{ }^{d}|=\ell-1$ $X_{v}^{d},$ $Y_{v}^{d}$
$X_{v}^{d}\cup\{a\}$ $Y_{v}^{d}\cup\{a\}$
$S$ $=\{(X_{v}^{d}, Y_{v}^{d}, \{a\})|d\in C\}$
$p’=(B_{i}’)0\leq i<\ell\in \mathcal{P}_{X_{v}^{d}Y_{v}^{d}}$ $X$
$X_{v}^{d}$ $p=(B_{i})_{0\leq i\leq\ell}\in$
$\mathcal{P}_{XY}$
Case 2, $d_{\min}=2$ $C_{v}=\{a, b\}$
$C$ $\subseteq X$ $C$ $\subseteq Y$
$C_{v}\subseteq X$ $C=\{d\in$
$Y|X\cup\{d\}$ ( ) $\}$
$e\in C_{v},$ $d\in C$ $X_{v}^{ed}=(X\backslash \{e\})\cup\{d\},$
$Y_{ }^{ed}=Y$ $\frac{\iota}{2}|X_{v}^{ed}\oplus Y_{v}^{ed}|=P-1$ $X_{v}^{ed},$
$Y_{v}^{ed}$ $X_{v}^{ed}\cup\{e\}$
$Y_{ }^{ed}\cup\{e\}$ $S$ $=$
$\{(X_{v}^{ed}, Y_{v}^{ed}, \{e\})|e\in C_{v}, d\in C\}$ $p’=$
$(B_{i}’)0\leq i<\ell\in \mathcal{P}_{X_{v}^{\epsilon d}Y_{v}^{cd}}$ $X$ $X_{v}^{ed}$
$p=(B_{i})_{0\leq i\leq\ell}\in \mathcal{P}_{XY}$
$C_{v}\subseteq X$ $C$ $\subseteq Y$
$a$ $\in$ $X,$ $b\in Y$
$X_{v}=$ $(X \backslash \{a\})\cup\{b\},$ $Y_{v}=Y$
$X_{ },$ $Y_{v}$ $S$ $=$
$\{(X_{v}, Y_{v}, \emptyset)\}$ $p’=(B_{i}’)0\leq i<\ell\in \mathcal{P}_{X_{v}Y_{v}}$
$X$ $X_{v}$
$p=(B_{i})0\leq i\leq p\in \mathcal{P}_{XY}$
Case 3. $d_{m\ln}=3$ $C_{v}=\{a, b, c\}$
$C_{v}\subseteq X$ $C_{v}\subseteq Y$ $d_{\min}=2$
$a,$ $b\in X,$ $c\in Y$ $e\in\{a, b\}$
$X_{v}^{e}=X,$ $Y_{v}^{e}=(Y\backslash \{c\})\cup\{e\}$ $Y_{v}^{e}$
$X_{v}^{e},$ $Y_{v}^{e}$
$S_{v}=\{(X_{v}^{e}, Y_{ }^{e}, \emptyset)|e\in\{a, b\}, Y_{ }^{e}$ $\}$
$e=a$ $p’=$
$(B_{i}’)_{0\leq i<\ell}\in \mathcal{P}_{X_{Va}Y_{va}}$
, $p=(B_{i}’)_{0\leq i\leq\ell}\in \mathcal{P}_{XY}$
$p’$ $b$
$i\in\{0, \ldots\ell\}$ $b\in B_{j}’\oplus B_{j+1}’$
$i\in\{0, \ldots, \ell\}\backslash \{j\}$
$B_{i}=\{\begin{array}{l}B_{i}’, i<ji>j\end{array}$
$(B_{i-1}’\backslash \{a\})\cup\{.c\},$
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